
REMARKS

Applicants have cancelled the original specification and substituted a

Substitute Specification herewith to improve the form of the specification for

examination.

Applicants have also amended claims 1-8 and added new claims 9-1

1

prior to calculation of the filing fee. Thus, claims 1-1 1 are in the application.

Entry of the present amendments, prior to calculation of the filing fee,

and examination of the above-identified application in due course, are

respectfully requested. An Information Disclosure Statement is filed herewith.

To the extent necessary, Applicants petition for an extension of time

under 37 CFR §1.136. Please charge any shortage in the fees due in

connection with the filing of this paper, including extension of time fees, to

Deposit Account No. 01-2135 (Case No. 635.44310X00) and please credit

any excess fees to such deposit account.
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Ronald J. Shore
Registration No. 28,577
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RJS/kmh

Attachments

6



1

WO 03/090932 PCT/CH02/00 1 85

Drive Unit for Horizontally Turning Bodies of Revolution

Related Application

This application is a U.S. national stage filing of international application

number PCT/CH02/00185 filed April 3. 2002.

Technical Field

The present invention relates to a drive unit according to the preamble of Claim

•irfor a body of revolution, able to turn about its essentially horizontal

lengthwise axis and having at its circumference a gear rim. The drive unit is

useful in ball mills and cement mills, for example.

Background

Large, cylindrical bodies of revolution are used, for example, in ball, rod, or

cement mills. Thus, the material being processed is filled into a cylindrical

grinding drum, which is arranged to turn about a horizontal axis.

Traditionally, the grinding drum is supported on bearings and has a gear rim

generally formed at one end around the circumference, which engages with

pinions of the grinding drum's drive unit. In a familiar layout, one pair of

pinions engages horizontally sideways with the gear rim of the grinding drum,

while the bearings are arranged underneath the lengthwise axis of the grinding
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drum. Here, the drive unit forms a whole together with the speed-reducing gear

train.

This arrangement has the advantage that the drive unit and the gear train are

easily moved into the gear rim and can also be easily removed again for

maintenance chores or opened up if necessary. However, the large space

required at the side and the large height of the required foundation for the gear

train act as drawbacks.

Summary of Invention

The goal of the present invention, now, consisted in finding a drive unit for

such a body of revolution that requires less space at the side in terms of the

dimensions than is the case with traditional drive units, and whose foundation

can be designed to be small and, thus, cost-effective.

This goal is achieved, according to the invention, by a drive unit with the

features of Claim 1 for a body of revolution, able to turn about its essentially

horizontal lengthwise axis , and having at its circumference a gear rim , the

drive unit comprising a gear train with driven pinions for engaging the gear rim,

with the drive unit arranged underneath and at the side of the body of revolution

so that the driven pinions engage with the gear rim at an angle between 25°

and 90° downward from the horizontal . Additional, preferred embodiments

result from the features of Claims 2 to 7of the invention as disclosed herein .

Thanks to the arrangement, according to the invention, of the gear train housing

at the side underneath the body of revolution, the space needed for the overall

layout in the sideways direction is substantially decreased. This is due to the
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fact that at least part of the housing of the gear train comes to lie in the region

underneath the body of revolution, and only a part of it still protrudes sideways

beyond the contour of the body of revolution.

Preferably, the drive unit is arranged perpendicularly beneath the body of

revolution. As a result, the entire housing of the gear train now generally comes

to lie within the contour of the body of revolution and no additional space

whatsoever and also no additional foundation are required. This has the further

advantage that the pinions, if necessary, can also take on the bearing support of

the body of revolution arranged thereon, i.e., the corresponding bearings can be

replaced or do not even have to be designed as part of the layout. This leads on

the whole to further simplification of the construction of the overall layout.

A further advantage of this arrangement lies in that no additional mounting

brackets have to be provided for the drive unit, but instead the drive unit can be

placed on the floor or foundation of the layout directly next to the body of

revolution. This facilitates both the installation and the maintenance and repair

work on the drive unit.

It has been found, furthermore, that the arrangement according to the invention

of the pinions leads to a favorable force relation in the transmitting of the

driving force to the body of revolution.

The drive unit according to the invention is basically suitable for all types of

layouts with horizontally arranged bodies of revolution, but preferably for

layouts of large dimension, such as ball mills or cement mills, according to

Claim 8 .
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An exemplary embodiment of the present invention will be explained more

clearly below by means of figures.

Brief Description ofDrawings

Fig. 1 is, schematically, the end view of a drive unit according to the invention;

and

Fig. 2 is, schematically, the end view of another preferred embodiment of the

drive unit of the invention.

Detailed Description

Figure 1 shows the gear train housing 1 of the drive unit for a cylindrical body

of revolution 2 in end view relative to the axis of rotation 3 of the body of

revolution 2. The body of revolution 2, for example, is the grinding drum of a

cement mill, and for better clarity the outer contour of this body of revolution is

shown only in dashed lines.

In the gear train housing 1 of the drive unit, the gears are arranged in the form

of a speed-reducing gear train, with the two driven gears 4 and 4' protruding in

the direction of the axis ofrotation 3 of the body of revolution 2. The teeth of

the driven gears 4 and 4' now engage with the gear rim 6 (only a portion of

which is shown) arranged in this place on the periphery of the body of

revolution 2. The engaging of the upper driving gear 4 occurs at an angle a of

at least approximately 25° to 40° in relation to the horizontal transverse axis of
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the body of revolution 2. The lower pinion 4' thus has an angle of engagement

of approximately 40° to 55°.

Thanks to this arrangement of the gear train housing 1 of the drive unit

according to the invention, the outside of the gear train housing 1 protrudes

only slightly to the side from the outer contour of the body ofrevolution, which

amounts to a substantial advantage as compared to traditional drive unit

arrangements. Thus, on the whole, the width of such a layout can be reduced as

compared to traditional layouts, i.e., the layout requires less installation space

for the same length and volume.

Another advantage is that the gear train housing 1, thanks to this arrangement,

can be secured directly to the floor or foundation of the layout, and no

additional platform is needed for the gear train housing, as is the case with

traditional sideways layouts. Thus, the emplacement and installation of the

drive unit is likewise facilitated and an easier and better accessibility for

maintenance and repair work on the gear train is assured.

Figure 2 is, once again schematically, the front view of another preferred

embodiment of the drive unit according to the invention. Here, the two pinions

4 and 4' now engage with the gear rim 6 from the bottom, symmetrically in

relation to the vertical axis 7 of the body of revolution 2. Thanks to this

arrangement, the two pinions 4 and 4' can serve at the same time as bearings for

the body of revolution 2 in this place. Thus, one can advantageously economize

on one bearing for the body of revolution 2, and at the same time the sideways

space required for the drive unit is further reduced. In the case depicted, the

drive unit or the gear train housing 1 now no longer protrudes sideways outside
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of the side contour line of the body of revolution, so that the space required for

such a layout depends solely on the outer dimensions of the body of revolution

2.

Of course, it is conceivable, in the case of smaller layouts, to provide a gear

train with only one driven gear 4, or in the case of larger layouts to provide

even two drive units, one opposite the other, and engaging with the very same

gear rim 6 of the body of revolution 2.

The motor of the drive unit according to the invention is flanged to the drive

shaft of the drive train in traditional fashion, preferably via a coupling. Thus,

the drive axis will preferably come to lie in parallel with the axis of rotation of

the body of revolution 2 and the sideways dimension of the overall drive unit is

not increased with respect to the outside dimension of the gear train housing 1

.


